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Honorable Brendan T. Byrne
Governor of New Jersey
Treanton, NJ 08621

£0 SEP 1909

Dear Governor Byrne:

Inclosed is the Phase I Inspection Report for Pocshontas Dam in Morris
County, New Jersey which has been prepared under authorization of the
Dam Inspection Act, Public Law 92-367. A brief assessment of the
dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Pocahontas Dam, a high hazard potential
structure, is judged to be in fair overall condition. The dam's
spillway is considered inadequate since 9 percent of the Spillway
Design Flood--SDF - would overtop the dam. (The SDF, in this
instance, is one half of the Probable Maximum Flood.) The spillway is
considered "inadequate" instead of "seriously inadequate" because dam
failure resulting from overtopping would not significantly imcrease
the hazard to loss of life downstream from the dam from that which
would exist just before overtopping failure. To insure adequacy of
the structure, the following actions, as a minimum, are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980, 1In the interim, a detailed
emergency operations plan and warning system, should be promptly
developed. Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

b. In addition, the following remedial measures should be
implemented by the owner within six months.

(1) Sediment accumulated upstream of the outlet works gate
should be removed.
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(2) The eroded area at the east end of the dam should be
filled and stabilized.

(3) The concrete cribwall should be backfilled with suitable
material and stabilized.

(4) The chain link fence on the west side of the dam should
be repaired.

(5) Debris accumulated on the downstream side of the spillway
and on the spillway crest should be removed.

(6) The concrete spillway should be thoroughly inspected and
renovated by sand blasting, pressure grouting where needed and coating
with epoxy.

(7) The scoured channel bottom immediately downstream from
the spillway apron should be filled and suitably stabilized.

(8) The owner of the dam should initiate a formal program of
annual inspection and maintenance. The inspections should be
performed by a qualified professional engineer and recorded ' on
standardized check-list forms. Inspection check-lists and complete
records of maintenance should be included in a permanent file.
Repairs should be made as required and the following maintenance
should be performed annually: properly fill and sod any eroded
surfaces, clear the downstream channel and repair the chain-link fence
and cribwall., The lake should be lowered completely at least once
every three years for the purpose of removing sediment at the spillway
and to permit complete inspection and repair of the dam and
appurtenances.

c. Within one year from the date of approval of this report,
comprehensive topographic survey of the dam and appurtenances should
be performed by a qualified licensed land surveyor or professional
engineer. The survey map should be related to existing comstruction
drawings and should become a part of the owner's permanent file for
the dam.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program., Within five days of the date of this
letter, a copy will also be sent to Congresswoman Millicent Fenwick of
the Fifth District. Under the provision of the Freedom of Information
Act, the inspection report will be subject to release by this office,
upon request, five days after the date of this letter.
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Additional copies of this report may be obtained from the National
Technical Information Services (NTIS), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date cof
this letter for NTIS to have copies of the report available.

An important aspect of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,

O 2

AMES G. TON

Colonel, Corps of Engineers
,/;lbistricc Engineer

1 Incl
As stated

Copies furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

John 0'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625
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POCAHONTAS DAM (NJ00360)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 24 April 1979 by Storch Engineers under
contract to the State of New Jersey. The State, under agreement with
the U.S. Army Engineer District, Philadelphia, had this inspection
performed in accordance with the National Dam Inspection Act, Public
Law 92-367.

Pocghontas Dam, a high hazard potential structure, is judged to be in
fair overall condition. The dam's spillway is considered inadequate
since 9 percent of the Spillway Design Flood--SDF - would overtop the
dam. (The SDF, in this instance, is one half of the Probable Maximum
Flood.) The spillway is considered "inadequate" instead of "seriously
inadequate" because dam failure resulting from overtopping would not
significantly increase the hazard to loss of life downstream from the
dam from that which would exist just before overtopping failure. To
insure adequacy of the structure, the following actions, as a minimum,
are recommended:

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures, and studies within six months from the date of
approval of this report. Any remedial measures necessary to insure
the adequacy of the spillway and to prevent overtopping should be
initiated within calendar year 1980. 1In the interim, a detailed
emergency operations plan and warning system, should be promptly
developed. Also, during periods of wunusually heavy precipitation,
around the clock surveillance should be provided.

b. In addition, the following remedial measures should be
implemented by the owner within six months.

(1) Sediment accumulated upstream of the outlet works gate
should be removed.

(2) The eroded area at the east end of the dam should be
filled and stabilized.

(3) The concrete cribwall should be backfilled with suitable
material and stabilized.

(4) The chain-link fence on the west side of the dam should
be repaired.

(5) Debris accumulated on the downstream side of the spillway
and on the spillway crest should be removed.
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(6) The concrete spillway should be thoroughly inspected and
renovated by sand blasting, pressure grouting where needed and coating
with epoxy.

(7) The scoured channel bottom immediately downstream from
the spillway apron should be filled and suitably stabilized.

(8) The owner of the dam should initiate a formal program of
annual inspection and maintenance. The inspections should be
performed by a qualified professional engineer and recorded on
standardized check-list forms. Inspection check-lists and complete
records of maintenance should be included in a permanent file.
Repairs should be made as required and the following maintenance
should be performed annually: properly fill and sod any eroded
surfaces, clear the downstream channel and repair the chain-link fence
and cribwall, The lake should be lowered completely at least once
every three years for the purpose of removing sediment at the spillway
and to permit complete inspection and repair of the dam and
appurtenances.

c¢. Within one year from the date of approval of this report,
comprehensive topographic survey of the dam and appurtenances should
be performed by a qualified licensed land surveyor or professional
engineer. The survey map should be related to existing construction
drawings and should become a part of the owner's permanent file for
the dam.

APPROVE09 % % ( C

AMES G. TON
Colonel Corps of Engineers
District Engineer
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PHASE I REPORT
NATIONAL DAM SAFETY PROGRAM

Name of Dam: Pocahontas Dam, NJ00360
State Located: New Jersey

County Located: Morris

Urainage Basin: Passaic River

Stream: Whippany River

Late of Inspectjon:» April 24, 1979

Assessment of General Condition of Dam

Based on visual inspection, past operational performance and Phase I

engineering analyses, the dam is assessed as being in fair overall
condition.

Hydraulic and hydrologic analyses indicate that the spillway is inadequate.
Uischarge from the spillway is not sufficient to pass the designated
spillway design flood (SDF) without an overtopping of the dam. (The SDF
for Pocahontas Dam is equal to one-half the probable maximum flood.)

The spillway is capable of passing approximately 4% percent of the
probable maximum flood or 9 percent of the SDF. Therefore, the owner
should engage a qualified professional engineer in the near future to
perform accurate hydraulic and hydrologic analyses relating to the
spillway capacity. Based on the findings of the analyses, remedial
measures should be undertaken to prevent damage, especially erosion of
areas adjacent to the dam, due to overtopping of the dam resulting from
a storm equivalent to the SDF. In the interim, a detailed emergency
operation plan and warning system should be promptly developed. Also,
during periods of unusually heavy precipitation, around the clock
surveillance should be provided.




In addition, the following remedial measures should be implemented by
the owner in the near future.

1) Sediment accumulated upstream of the outlet works gate should
be removed.

2) The eroded area at the east end of the dam should be filled
and stabilized.

3) The concrete cribwall should be backfilled with suitable
material and stabilized.

4) The chain link fence on the west side of the dam should be
repaired.

5) Debris accumulated on the downstream side of the spillway and
on the spillway crest should be removed.

6) The concrete spillway should be thoroughly inspected and
renovated by sand blasting, pressure grouting where needed and
coating with epoxy.

7) The scoured channel bottom immediately downstream from the
spillway apron should be filled and suitably stabilized.

The owner of the dam should, in the near future, initiate a formal

program of annual inspection and maintenance. The inspections should be
performed by a qualified professional engineer and recorded on standardized
check-1ist forms. Inspection check-lists and complete records of maintenance
should be included in a permanent file, available for public inspection.
Repairs should be made as required and the following maintenance should

be performed annually: properly fill and sod any eroded surfaces, clear
the downstream channel and repair the chain-link fence and cribwall.

The lake should be lowered completely at least once every three years

for the purpose of removing sediment at the spillway and to permit

complete inspection and repair of the dam and appurtenances.

A comprehensive topographic survey of the dam and appurtenances should
be performed in the near future by a qualified licensed land surveyor or




professional engineer. The survey map should be related to existing
construction drawings and should become a part of the owner's permanent
file for the dam.

ﬂ /CW i

Richard J. cDermott,

John E. Gribbin, P.E.
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PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations.
Copies of these guidelines may be obtained from the Office of Chief
of Engineers, Washington, D.C. 30214. The purpose of a Phase I
Investigation is to identify expeditiously those dams which may

pose hazards to human life or property. The assessment of the
general condition of the dam is based upon available data and

visual inspections. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and detailed

computational evaluations are beyond the scope of a Phase I investigatioh;

nowever, the investigation is intended to identify any need for
such studies. '

In reviewing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions

at the time of inspection along with data available to the inspection
team. It is important to note that the condition of dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume

that the present condition of the dam will continue to represent

the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that the

unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic

and hydraulic analyses. In accordance with the established Guidelines,
the Spillway Test flood is based on the estimated "Probable Maximum
Flood" for the region (greatest reasonably possible storm runoff),

or fractions thereof. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the néed for
more detailed hydrologic and hydraulic studies, considering the

size of the dam, its general condition and the dowﬁstrewm damage
potential.

vii
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

POCAHONTAS DAM, I.D. NJ0O360

SECTION 1: PROJECT INFORMATION

1.1 General

Authority

Public Law 92-367, August 8, 1972 authorized the Secretary of
the Army, through the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United
States. The Division of Water Resources of the New Jersey
Department of Environmental Protection (NJDEP) in cooperation
with the Philadelphia District of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the State of New Jersey. Storch Engineers has
been retained by the NJDEP to inspect and report on a selected
group of these dams. The NJDEP is under agreement with the
Philadelphia District of the Corps of Engineers.

Purpose of Inspection

Pocahontas Dam was inspected on April 24, 1979 to generally
assess the structural integrity and operational adequacy of
the dam and appurtenances.




1.2 Description of Project

a. Description of Dam and Appurtenances

Pocahontas Dam is a concrete free overflow dam with a gated
outlet works. The majority of the dam consists of two overflow
sections with ogee shaped crests that serve as an uncontrolled
spillway. The overall spillway crest length is 114.2 feet
while the overall dam length is 168 feet.

T TP WP A e T o

A concrete apron 10 feet wide is located along the downstream ”
side of the dam and an earth berm with a slope of 2 horizontal
s to 1 vertical is located along the upstream side of the dam.
The east end of the dam consists of a 2-foot thick concrete

3 wall section approximately 40 feet long.

Between the overflow section and the wall section of the dam,
' there is a 4 foot by 4 foot cast iron 1ift gate that serves as
1 outlet works. The gate is bolted to the downstream side of

| the dam. Concrete wing walls or training walls are located on
either side of the outlet works as well as at the west end of
4 . the dam and between the east and west overflow sections of
dam. A 3-foot deep concrete cut-off wall is located beneath
the entire overflow portion of the dam.

The elevation of the overflow crest is 303.0 (N.G.V.D.). The
4 top elevation of the wall section forming the east end of the
_ dam is 305.3 and corresponds to the top of dam. The ground

| rises steeply away from either end of the dam. The elevation
of the apron on the downstream side of dam is 295.6. The
hydraulic height of the dam is 9.7 feet.




,; b. Location '

Pocahontas Dam is constructed across the Whippany River and 1
impounds Lake Pocahontas. It is located in the Town of
Morristown, Morris County, New Jersey, approximately one-half
k| mile downstream from Speedwell Dam. The area immediately west
' of the dam consists of garden apartment buildings owned by the
Morristown Housing Authority.

S Sl s e
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The following characteristics relating to size and downstream
hazard for Pocahontas Dam have been determined for this Phase
I assessment:

Height: 11.3 feet
Storage: 74 Acre-feet (at top of dam)

Potential Loss of life:

e i e i

Three garden apartment buildings are located within
300 feet of dam with adjacent ground elevations from 3
7 feet to 12 feet above the downstream channel :
bottom. Several dwellings and commercial buildings
-are located along the downstream channel at locations
greater than 1100 feet downstream from dam. .Dam
failure due to overtopping could cause Toss of more
than a few lives.

Potential Economic Loss:

Dam failure due to overtopping would probably cause
water damage to downstream structures mentioned

above. One secondary road bridge 1100 feet downstream
from the dam would be overtopped by SDF outflow.

Therefore, Pocahontas Dam is classified as "Small" size and
"High" hazard potential.

ol e i e O e i = - (A X .

d. Ownership

Pocahontas Dam is owned and operated by the Town of Morristown,
P.0. Box 709, Morristown, N.J. 07960.

5
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Purpose of the Dam

The dam impounds a recreational and flood control lake with
residential development along its shoreline on one side.

Design and Construction History

e ot

The original Pocahontas Dam was constructed prior to the year
1900 as an earth dam with concrete spillway. The spillway
section was to the east of the earth embankment. Some additions
reportedly were made in 1905. In February 1917, heavy ice
broke up the top of the left hand or west end of the old
earthen dam and a part of the dam was washed away. The normal
flow of water through the breached section eventually washed
away about 34 feet of the old earth dam and, in doing so,
undermined the abutment or training wall of the concrete
section. The abutment subsequently leaned over against an old
sluice gate causing a slight crack to appear in the concrete
dam near the abutment.

a

Repairs and additions to the dam were completed in 1920, under
the direction of then Municipal Engineer of Morristown,

Arthur S. Pierson. The repair work included the construction
of an additional concrete spillway section, new concrete
abutments, the installation of a new sluice gate between new
concrete abutments at the east end of the spillway, an apron
on the downstream side and fill on the upstream side of the
spillway.

On the night of March 15, 1940, a heavy storm occurred over

the drainage basin for Pocahontas Dam. It was reportéd in the
newspapers that "Lake Pocahontas overflowed causing water to
rise in streets to 3 feet in half an hour." "An inspection by
representatives of the New Jersey State Water Policy Commission

T .
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made on March 27, 1940, showed that the earth embankments at
the dam were in need of immediate attention. The earth embank-
ment beyond the left end of the spillway was found to be in a
very dangerous condition. The embankments were then repaired
by the Town.

More recently, on November 30, 1965, an inspection of the dam
was carried out by the Senior Engineer, Hydraulics, of the
Bureau of Water Control. The inspection revealed serious
defects in the dam. There were large cracks across the entire
length of the wall on the east side of the dam and the wall
was out of alignment; the training walls were badly eroded,
and the sluice gate was corroded and appeared inoperable. The
defects were such that serious hazard would exist during a
heavy storm. The Town of Morristown was required to drain the
lake and keep it drained until repairs were carried out. The
lake was drained in early 1967 and it took 25-1/2 hours to
reach the original channel depth. The repairs to the dam were
completed in 1969 under the direction of David B. Keller of
Winston & Keller, Inc., Consulting Engineers of Morristown,
N.J. The repairs included shotcrete application at spalled
concrete surfaces, installation of a new sluice gate and
repairs to the concrete wall section. It has been reported
that a crib wall on the downstream side of the dam was also
installed at that time.

Normal Operation Procedure

There is no formal operational procedure at this facility.
The gate has not been operated and the lake has not been
lowered since the dam was reconstructed in 1969.

The only maintenance carried out by the Department of Parks
and Grounds of the Town of Morristown has been the clearing of
debris from the downstream area of the dam.




1.3 Pertinent Data
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Drainage area
Discharge at Damsite .

Maximum known flood at damsite

Outlet works at pool elevation

Spillway capacity at normal
pool elevation

Spillway capacity at top of dam

Elevation

Top of dam

Maximum pool-design surcharge
Recreation pool

Spiliway crest

Downstream bed

Maximum tailwater

Reservoir

Length of pool at top of dam
Length of recreation pool

Storage (Acre-feet)
Recreatidn pool

Design surcharge
Top of dam

26.8 sq. mi.

2000 c.f.s. (gaging station
2% miles downstream from
dam)

213 c.f.s.

40 c.f.s.
1565 c.f.s.

305.3
313.0
303.2
303.0
294+
304+

2250 feet -
2100 feet

39 acre-feet
252 acre-feet
74 acre-feet
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f. Reservoir Surface (Acres)
Top of dam 18.2 acres
Maximum pool 30 acres
Recreation pool 15.4 acres
Spillway crest 15.4 acres
g. Dam
Type Concrete Gravity
Length 168 feet
Height 11.3 feet
Side slopes - upstream fill 2 horiz. to 1 vert.
- downstream Ogee shaped
Cutoff Concrete cutoff wall
h. Spiliway
Type Ogee crest
Length of weir 114.16 feet
Crest elevation 303.0
Approach channel N.A.
Discharge channel Cribwall directs discharge
into downstream channel
i.  Regulating Outlet
4' x 4' cast iron 1ift gate
8
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SECTION 2: ENGINEERING DATA

2.1 Uesign

No engineering data is available for the original dam constructed
prior to 1900, or for additions made to it around 1905. After
damage to the dam in 1917 by ice, the dam was repaired, spillway
extended and an outlet gate provided. One drawing prepared by
Arthur A. Pierson showing the proposed work is available.

Major renovation of the dam was carried out in 1969. Plans prepared
in March 1968 by Winston & Keller Inc., Consulting Engineers of
Morristown, N.J. for the renovation of the dam are available. The
plans include:

1) General Location Plan

2) General Site Plan

: 3) Plan, profile and section
4 4) Gate details

5) Repair details

Specifications for this work are also available. 3

A force diagram showing theoretical lines of force in concrete
spillway section for full and empty lake conditions is available.

e o Gt e e =

Calculations for 15-year and 50-year floods are also available in
the NJDEP files. These calculations show heads of 4.6 feet and 5.2
feet over the spillway for 15-year and 50-year flows, respectively.
The respective heads over the concrete wall section are 1.8 feet
and 2.4 feet.

Stream gaging records for U.S.G.S. Gaging Station 1-3815.00, located
at the Morristown Sewage Treatment Plant, are available. The

9




gaging station is approximately 2% miles downstream from the dam
and has a drainage area of 29.4 square miles.

; 2.2 Construction

A report on inspection made by the Water Engineer of the Department
of Conservation and Development during the repair work in 1920 is
available. It was reported that the work was being performed in a
satisfactory and workmanlike manner. Some of the changes made in A
the design were also reported. The double sheet piling under the

new spillway at the west end was omitted because the underlying
material (hard-pan) made it impractical to drive same. The footing
under this portion of the dam was extended to a depth of 6 feet

below the elevation of the foot of the ogee slope. An 8" diameter
cast iron pipe closed with a gate valve was laid through the concrete
near the west bank. The purpose of the pipe was to furnish water

to a small turbine for generating current to park lighting. No
evidence of the 8" pipe or turbine was found at the time of inspection.
The concrete core wall at the west end had not been completed for

its full length at the time of inspection.

2.3 QOperation

No formal records of operation of the lake or dam have been kept by
the owners. The water level in the impoundment has not been lowered
since the renovation work performed in 1969.

Reports of two inspections have been obtained. These are the
inspections mentioned in paragraph 1.2.f. An inspection of the dam
was conducted by an Assistant Division Engineer on March 27, 1940
after the heavy storm of March 15, 1940. It was reported that the
earth embankments forming the wings of the dam had been permitted
to slump slightly below grade at the right end of the dam and very
seriously exposing the core wall at the left end of the dam. The
spillway was in good condition. There was also no evidence of the
flood gate having been raised.

10
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2.4

Another inspection of the dam was carried out by the Senior
Hydraulics Engineer on November 30, 1965. Only the east side of
the dam was inspected. At the time of inspection it was reported
that a large crack extended across the entire wall on the east side
of the dam several feet below the top of this wall. The wall was
apparently out of alignment with the rest of the dam and the to.
portion of it had been thrust 0.4 feet downstream. Also, several
cracks extended across the top of the wall, the cracks being 0.3
feet wide at the top.

It was also reported that the wingwalls immediately below the
sluice gate were badly eroded and that the steel gate itself was
corroded and appeared inoperable at the time of inspection.

It was further reported that a severe storm would submerge the wall
in question, possibly causing failure and resulting in damage and
loss of life downstream. It was recommended that the dam be kept
drained until repairs could be undertaken.

Evaluation

a. Availability

Available engineering information is limited to that which is
on file at the NJDEP and the Town of Morristown. The NJDEP ;
file contains copies of plans, calculations, correspondence, |
photographs, inspection reports and specifications. The file
is available for inspection at the offices of the Bureau of
Flood Plain Management, 1474 Prospect Street, Trenton, N.J.
The Town of Morristown file contains only plans and is avail-
able for inspection at the office of the Town Engineer,

27 Dumont Place, Morristown, N.J. 07960.




e s S e S

o s sy 5 S O il

Adequacy

The available information forms a fair description of the
subject dam and is considered to be of significant assistance
in the performance of a Phase I evaluation. A list of absent
information is included in paragraph 7.1.b.

Validity

Most information that could be verified is valid within a
reasonable allowance for error.
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SECTION 3: VISUAL INSPECTION

3.1 Findings

b.

General

The inspection of Pocahontas Lake Dam was performed on April
24, 1979 by members of the staff of Storch Engineers. A copy
of the visual inspection check 1ist is contained in Appendix 1.
The following procedures were employed for the inspection:

1. The dam, appurtenant structures and adjacent areas were
examined.

2. The dam and accessible appurtenant structures were measured
and key elevations were determined by surveyor's level.

3. The dam, appurtenant structures and adjacent areas were
photographed.

4. Cross sections of the downstream channel were determined.

Information presented in the following portions of this section
consists of observations made during the field inspection.

Dam

The general condition of the concrete wall surfaces of the dam
appeared to be good. The training walls, overflow section and
east wall section appear to be aligned true to the construction
drawings. Some surface cracks were observed in the east and
west training walls. A surface crack was also observed in the
concrete wall section forming the east end of the dam.

At the time of inspection, discharge over the spillway obscured
the spillway and apron surfaces. However, the condition of

13




these surfaces appeared to be generally satisfactory. Some
wearing of the surface, manifest as exposed aggregate, was
noted.

At the east end of the wall section, erosion in the soil
adjacent to the dam was observed. The eroded area was
partially filled with broken pieces of bituminous pavement
which constitutes an insufficient repair.

Earth berms are located along both the upstream and downstream
sides of the concrete wall section. The top of the upstream
berm was approximately 1 foot below the top of wall while the
downstream berm was within approximately 5 feet below the top
of wall.

The generalized soils description of the dam site consists of
alluvial deposits composed of a wide range of grain sizes
sorted into rough, intermingled layers by successive stages of
water action. The alluvial soil overlies a layer of uniform
deposits of silt, sand and gravel known as Wisconsin
Stratified Drift.

According to the Geologic Map of New Jersey, the Ramapo Fault
1ies in the vicinity of the east end of the dam and forms the
contact line between Precambrian Losee Gneiss to the west and
Triassic Brunswick Formation to the east.

Appurtenant Structures

The outlet works consist of a cast iron 1ift gate on the
downstream side of a vertical concrete wall spanning two
training walls. The gate, stem and the operating mechanism
appeared to be in good overall condition.




The surface of the gate and the slide rails on which it is
mounted were rusted and surface cracks were observed in the
vertical concrete wall. The gate was not operated at the time
of inspection.

A pipe located in the west training wall or abutment of the
dam, appeared to be a storm drain serving the adjacent
residential area.

Reservoir Area

Pocahontas Lake is long and narrow, averaging 350 feet in
width with an overall length of about 2,100 feet. It is
located in a residential area of Morristown and is downstream
from Speedwell Lake. Its shores are steeply sloped with an
average grade of approximately 15 percent. Three garden
apartment buildings are located along the westerly lake shore.
Soundings in the vicinity of the outlet works indicated an
accumulation of sediment with a depth of approximately 5 feet.

A chain-link fence is located along the eastern bank of the

lake and along the downstream channel. In the area immediately
downstream from the dam, the fence post foundations are undermined
causing instability in several sections of the fence. The
remainder of the fence appeared to be in satisfactory condition.

Downstream Channel

The downstream channel is a river with a substantial base

flow. Its bed contains many rocks but is essentially free of
significant obstructions. The channel is well formed and has
large trees along its banks. Downstream from the dam, approxi-
mately 20 feet from the apron, a large accumulation of rocks

15




has formed. Immediately downstream from the apron the channel

bed has been scoured to a depth of nearly 3 feet below the
apron surface.

A concrete cribwall extends downstream from the west end of

the dam. Forming the side wall of a spillway discharge channel,
the cribwall protects the downstream bank and directs discharge
from the west end of the dam into the downstream channel. The
cribwall appéared to be intact structurally. However, fill
behind the cribwall was inadequate and undermining of the

fence post foundations was apparent.




4.1

4.2

4.3

SECTION 4: OPERATIONAL PROCEDURES

Procedures

The water level in Pocahontas Lake is regulated naturally by flow
over the spillway of the dam. Reportedly, during intense storms
which cause high water levels in the lake, the outlet works is not
used to augment the capacity of the spillway.

The lake can be lowered by opening the outlet works gate. Approximately
25% hours is required to lower the lake to its original channel

depth. However, at the present time no formal nor informal procedure
for operating the dam and appurtenances is employed by the Town of
Morristown. Reportedly, the gate has not been opened since the dam

was repaired in 1969.

Maintenance of the Dam

There is no program of regular inspection and maintenance of the
dam and appurtenant structures. Maintenance is performed by the
Department of Parks and Grounds of the Town of Morristown as the
need arises.

Reportedly, the only regular maintenance is the clearing of debris
from the downstream area of the dam.

Maintenance of Operating Facilities

The gate and its operating mechanism are maintained by the Town of
Morristown, Department of Parks and Grounds as the need arises. It
is not known when the gate was last serviced.




4.4 Description of Warning System

4.5

Evaluation

No warning system is currently in use nor is one known to have been .
utilized in the past.

There has been no maintenance documentation for the facilities at
Pocahontas Dam. The operation of the spillway, since the 1969
repairs to the dam, has been satisfactory to the extent that the
dam has not been known to have overtopped since that time. Areas
of maintenance that have not been adequately performed are:

1. Sediment allowed to accumulate behind outlet works gate.

2. Erosion at east end of dam not properly filled.

3. Scour immediately downstream from apron not filled.

4. Fill behind cribwall not properly maintained and fence
post foundations allowed to become undermined.
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SECTION 5: HYDRAULICS/HYDROLOGIC

5.1 Evaluation of Features

Design Data

The intensity of storm water runoff that the spillway should

be able to handle is based on the size and hazard classification
of the dam. This runoff intensity, called the spillway design
flood (SDF), is described in terms of frequency or probable
maximum flood (PMF) depending on the extent of the dam's size
and potential hazard. According to the "Recommended Guidelines -
for Safety Inspection of Dams," published by the U.S. Army

Corps of Engineers, the SDF for Pocahontas Lake Dam falls in a
range of 1/2 PMF to PMF (Probable Maximum Flood). Since the
characteristics of Pocahontas Dam as described in Paragraph
1.2.c. fall into the lower end of the prescribed classification
range, 1/2 PMF is used as the SDF.

The SDF peak inflow calculated for Pocahontas Dam is 16,843 c.f.s.
This value is the maximum outflow from Speedwell Dam obtained
after routing a 1/2 PMF flow through Speedwell Lake. The unit
hydrograph used for calculating the inflow hydrograph to

Speedwell Lake was derived by the use of the HEC-1-DB Flood
Hydrograph Computer Program using Snyder's coefficients. In
addition, the routings through Speedwell Lake and Poc: iontas

Lake have been computed by the HEC-1-DB program. Hydrologic
computations and computer output are contained in Appendix 4.

Magnitudes of discharge over the spillway have been calculated
using coefficients of discharge for an ogee spillway. Adjustments
to the value of the coefficient of discharge were made to take
into account the incline on the upstream side of the dam, and

the effect of the tailwater stages. The spillway discharge

with lake level equal to the top of dam (elevation 305.3) was
computed to be 1565 c.f.s.

19
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Hydraulic analysis relating to the downstream channel indicates
that the tailwater elevation would be approximately 1.5 feet
above the spillway crest at the time of SDF peak outflow from
Pocahontas Lake resulting in a submerged condition for the
spillway. The flood routing analysis of Pocahontas Lake
indicates that the combination of relatively long spillway
crest and small lake storage capacity results in a relatively
small attentuation of the SDF as it passes through the lake.
The analyses outlined above indicate that dam failure resulting
from overtopping would not significantly increase the hazard

to loss of life downstream from the dam from that which would
exist without overtopping failure. Accordingly, the subject : ]
spillway is assessed as being inadequate in accordance with
criteria developed by the U.S. Army Corps of Engineers.

Experience Data

According to a member of the staff of the Department of Parks

and Grounds of the Town of Morristown, the dam has not overtopped
in recent years, but on one occasion flood waters raised the

lake level to within a few inches of the top of dam. Reportedly,
tailwater stage during that flood was near the elevation of

the spillway crest. In addition, water reportedly discharged

at that time from the lake through the eroded area at the east 1
end of the dam.

Visual Observations 1

No evidence was found at the time of inspection that indicated
overtopping of the dam since its renovation in 1969. However,
the eroded area at the east end of the dam indicated that

discharge from the lake could have occurred at that location.
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2

t; d. Overtopping Potential

:: As indicated in paragraph 5.1.a, a storm of magnitude

| equivalent to the SDF would cause overtopping of the dam to a

! height of 8.3 feet over the dam. Computations indicate that
the dam can pass approximately 4% percent of the PMF or 9
percent of the SDF without overtopping of the dam crest.
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SECTION 6: STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The overflow section and the wall section of the dam appeared,
at the time of inspection, to be outwardly structurally stable
with no evidence of displacement, differential settlement or
large'cracks.

b. Design and Construction Data

i

The only data that is available is a force diagram for the

1 overflow section of the dam. The diagram shows theoretical

: force lines for the full and empty conditions to be within the
middle third of the section over the full depth of the wall.

' No other analysis pertaining to structural stability and no

! construction data for the dam are available.

| c. Uperating Records

1 There are no operating records available for the dam. The
| water Tevel of Lake Pocahontas is not monitored.

d. Post Construction Changes

Since the dam was reconstructed in 1920, the following changes
have taken place:

o

application of shotcrete. ‘

2. Installation of a new gate.

3. Construction of crib wall on the downstream side of the
dam.

|
“ 1. Repair of the deteriorated concrete in 1969 by the
i
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Seismic Stability

Pocahontas Dam is located in seismic Zone 1 as defined in
"Recommended Guidelines for Safety Inspection of Dams" which
is a zone of very low seismic activity. Experience indicates
that dams in Seismic Zone 1 will have adequate stability under
seismic loading conditions if stable under static loading
conditions. Pocahontas Dam outwardly appeared to be stable at
the time of inspection.

According to Lamont-Doherty Geological Observatory of Columbia
University, no seismic activity has been detected in recent
years along the Ramapo Fault in the vicinity of Pocahontas
Lake. The maximum recorded magnitude of seismic event for any
location on the Ramapo Fault is 3.1 (Nuttly scale).
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SECTION 7: ASSESSMENT AND RECOMMENDATIONS

7.1 Dam Assessment

a.

Safety

Based on hydraulic and hydrologic analyses outlined in Section 5
and Appendix 4, the spillway of Pocahontas Dam is assessed as
being inadequate. The spillway is capable of passing flows
equal to about 4% percent of the PMF without an overtopping of
the dam. A storm of magnitude equivalent to the SDF (1/2 PMF)
would result in an overtopping of the dam.

The dam appeared to be outwardly structurally stable at the
time of inspection. No reported nor written evidence was
found that would contradict this assessment.

Adequacy of Information

Information sources for this study include: 1) field inspection,
2) plans, correspondence and reports in NJDEP files, 3) USGS
quadrangle sheet, 4) aerial photography from Morris County,

5) topographic maps from Morristown, 6) consultation with

local municipal officials. The information obtained is sufficient
to allow a Phase I assessment as outlined in "Recommended
Guidelines for Safety Inspection of Dams."

Some data not available are as follows:

1. Lake elevation gaging records
2. Foundation and soil report for the site
3. - Structural design computations and reports




c. Necessity for Additional Data/Evaluation ]
Although complete engineering data pertaining to Pocahontas
bam is not available, additional data is not considered imperative

for this Phase I evaluation.

7.2 Recommendations

a. Remedial Measures

Based on hydraulic and hydrologic analyses outlined in j
; paragraph 5.1.a and Appendix 4, the spillway is considered to
} be inadequate. Therefore, it is recommended that a qualified
| professional engineer be engaged in the near future to perform
more accurate hydraulic and hydrologic analyses relating to
the spillway capacity. The analyses should more accurately
determine runoff characteristics of the watershed and should
refine the computed discharge capacities of the spillway and
downstream channel. Based on the findings of these analyses,
reriedial measures should be undertaken to prevent damage due
to overtopping of the dam resulting from a storm equivalent to
the SUF. In the interim, a detailed emergency operation plan
and warning system should be promptly developed. Also, during
periods of unusually heavy precipitation, around the clock
surveillance should be provided.

ahosa

It is further recommended that the following measures be
undertaken by the owner in the near future.

1) Sediment accurulated upstream of the outlet works gate
should be removed.




2) The eroded area at the east end of the dam should be
filled and stabilized.

3) The concrete cribwall should be backfilled with suitable
material and stabilized.

4) The chain-link fence on the west side of the dam should be
repaired.

5) Debris éccumu]ated on the downstream side of the spillway
and on the spillway crest should be removed.

6) The concrete spillway should be thoroughly inspected and i
renovated as outlined below:

a. Drain the lake to an elevation equal to the
invert of the lift gate.

b.  Thoroughly inspect and sand blast all concrete.

Cc.  Pressure grout all major cracks and patch all
spalls and deteriorated surfaces.

d. Apply an epoxy preservative coating to all ?
surfaces.

7)  The scoured channel bottom immediately downstream from
the spillway apron should be filled and suitably stabilized.

b. Maintenance

In the near future, the owner of the dam should initiate a
program of periodic inspection and maintenance, the complete
records of which to be kept on file and made available to the
%‘ public. A visual inspection by a qualified professional

engineer should be make annually and reported on a standardized
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check-Tist form. Repairs should be made as required and the
following maintenance should be performed annually: fill and
sod any eroded surfaces, clear the downstream channel and
repair the chain-link fence and crib wall. In addition, the
lake should be Towered at least once every three years at
which time the submerged portions of the dam and appurtenances
should be inspected and repaired and accumulated sediment
removed.

Additional studies

A detailed topographic survey of the dam including the area
around the dam should be undertaken in the near future by a
qualified Tlicensed land surveyor or professional engineer.
The survey map should be related to existing construction
drawings and should become a part of the permanent record
mentioned above.
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‘Q AR Recent alluvium composed of statified materials deposited
i by streams.

G0-24 Well-sorted, uniform deposits of silt, sand and gravel.
(Wisconsin Stratified Drift)

Note: Information taken from Rutgers University Soil Survey of
New Jersey, Report No, 9, Morris County, and Geologic Map
of New Jersey prepared by Lewis and Kummel.
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APPENDIX 1
Check List - Visual Inspection .

Check List - Engineering Data
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PHOTO 1
DOWNSTREAM FACE OF SPILLWAY

PHOTO 2
CREST OF DAM AND SPILLWAY

POCAHONTAS DAM
24 APRIL 1979




PHOTO 3
WEST TRAINING WALL FOR SPILLWAY

PHOTO 4
CRIBWALL BANK PROTECTION DOWNSTREAM OF SPILLWAY

POCAHONTAS DAM
24 APRIL 1979
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PHOTO 5
EROSION AT EAST END OF DAM

PHOTO 6
JUNCTION BETWEEN EAST END OF DAM AND BANK

POCAHONTAS DAM
24 APRIL 1979
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PHOTO 7
GATE OPERATING MECHANISM

PHOTO 8
F” DOWNSTREAM VIEW OF GATE

POCAHONTAS DAM
24 APRIL 1979
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PHOTO 9

PHOTO 10
DOWNSTREAM CHANNEL

POCAHONTAS DAM
24 APRIL 1979
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Engineering Data
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DRAINAGE AREA CHARACTERISTICS: 20% developed, 80% wooded

ELEVATION TOP NORMAL PQOL (STORAGE CAPACITY): 303.2 (38 acre-feet)
ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N.A.

ELEVATION MAXIMUM DESIGN POOL: 313.6

ELEVATION TOP DAM: 305.3

SPILLWAY CREST: Concrete Weir

"hfbﬁ.ﬁc"ﬂi

OUTLET

e.
HYDROMETEOROLOGICAL GAGES: _ None
a.
b.
¢
MAXIMUM NON-DAMAGING DISCHARGE:
(Lake stage equal to top of dam) 1565 c.f.s.

WORKS: 4' x 4' sluice

CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA

ENGINEERING DATA

Elevation 303.0

Type Qgee Crest
Width 9.0 feet
Length 114.2 feet

Location Spillover overflow portion of dam
Number and Type of Gates N.A

Type Cast iron 1ift gate

Location pdjacent to east end of spillway

Entrance inverts 295 6

Exit inverts 295.6

Emergency draindown facilities:__Raise gate

Type N.A.

LocationN.A.

Records N,A.

R it TR




B s A G sl R

APPENDIX 4
Hydrologic Computations
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